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trol circuit 



(57) The invention relates to a de- 
layed-action warning control circuit, 
in particular of a type intended to 
be connected in series vinth a warn- 
ing device such as a warning light 
and a contact for detecting a ' 



threshold level of a liquid, such as a 
fuel. The control circuit has two 
terminals between which are con- 
nected a capacitor in series with a 
resistor. Control nneans monitor the 
voltage across the capacitor and 
short-circuit said terminals if the 
monitored voltage exceeds a predet- 
ermined value. 
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SPECIFICATION 

Delayad-action warning control circuK 

5 The present Invention relates to a delayed- 
action warning control circuit for use in a 
device for detecting when an upper or lower 
threshold of a level of liquid is exceeded. 
More particularly the device is applicable to 

1 0 the detection of a threshold of the level of fuel 
in a vehicle where on the one hand it is 
important that the driver of the vehicle re- 
cleves a warning signal when the level of fuel 
in his tank reaches a minimum threshold and 

1 5 where on the other hand particular conditons 
due to the feet that the tank is located in a 
moving vehicle require that one takes into 
account movements of the liquid in the tank, 
in particular when the vehicle is cornering. 

20 In fact, if happens that during cornering, 
there is a risk tiiat the fuel in the tank may be 
shifted so that it actuates the lower threshold 
detector whereas the actual level of liquid in 
the stable position would not allow this actua- 

26 tion. 

Devices have already been proposed for 
delaying the instant at which the warning 
signal is emitted, in relation to the instant of 
detection of a lower threshold of the liquid 

30 level. The waming signal is not emitted if the 
detector ceases to indicate an excessively low 
liquid level before the end of the time lag. 

For example, delayed-action systems have 
been proposed using a thermistor having a 

35 negative temperature coefficient, but this de- 
vice, although very simple, is not reliable 
particularly at low temperatures. The duration 
of the time lag depends essentially on the 
temperature and at very low temperatures 

40 there is a danger of the waming device being 
completely inhibited owing to the fact that the 
thermistor is in series with a warning light. 

It is an object of the present invention to 
obviate or mitigate these drawbacks. 

45 According to the present invention there is 
provided a delayed-action warning control cir- 
cuit, in particular of a type intended to be 
connected in series with a warning device and 
a contact for detecting a threshold level of a 

50 liquid, characterised in that the control type 
circuit comprises a capacitor connected in 
series wKh a resistor between two terminals, 
and control means responsive to the voltage 
across the capacitor to short circuit the said 

55 terminals in the event of the said voltage 
exceeding a predetermined value. 

Very advantageously, a discharge path is 
provided for the capacitor, such that the ca- 
pacitor discharges at a ratei which is faster 

60 than the rate at which the capacitor is charged 
through said resistor. 

In a preferred embodiment the discharge 
path comprises a diode connected in parallel 
with the resistor and a forther resistor which is 

65 of a lower ohmic value than said resistor, the 



further resistor being connected between said 
terminals. 

According to another feature of the inven- 
tion, the control means comprise a thyristor 

70 connected between said terminals. 

Preferably, the control means also comprise 
a Zener diode connected between the com- 
mon point of the capacitor and said resistor 
and the gate of the thyristor. 

75 Advantageously, in practice, a resistor is 
provided between the gate of the thyristor and 
one of said terminals of the circuit. 

Further features and advantages of the in- 
vention will become apparent on reading the 

80 detailed description gh/en with reference to 
the single figure which illustrates a delayed- 
action waming circuit according to the inven- 
tion. 

The drawing shows the circuit of a fuel level 
85 gauge and a device for detecting when a 
lower foel level is reached. The circuit com- 
prises a resistive detector, constructed in a 
conventional manner, comprising a float 10 
which moves when the level of liquid varies 
90 and as it moves it actuates a contact 1 2 
which constitutes the slide of a potentiometer 
P, This slide 1 2 is connected to the electrical 
earth of the system, whereas one end of the 
potentiometer P is connected In series with a 
95 galvanometer G and one terminal of a source 
of d.c. voltage (vehicle battery), and the other 
terminal is connected to earth. The galvano- 
meter G indicates the current passing there- 
through, which current is a direct function of, 

1 00 the position of the slide 1 2 along the poten- 
tiometer P, and thus of the level of liquid. 

The threshold detector (in this case a mini- 
mum threshold which is acceptable for the 
foel in its tank) is constituted by an electrical 

1 05 contact 1 4 against which the slide 1 2 of the 
potentiometer may press when the level of 
liquid corresponds to the minimum threshold. 

The contact 1 4 Isi connected, through the 
delayed-action circuit according to the inven- 

110 tion, to a waming light 16 which is itself in 
series with a source of d.c. voltage, for exam- 
ple the voltage of the vehicle battery taken 
after the contact key. 
When the level of liquid is above the 

115 threshold, the contact 1 4 is not actuated and 
does not allow any current to flow through the 
lead which connects it to the waming light 
16. The light 1 6 is thus not illuminated. 
When the level of liquid reaches the minimum 

1 20 threshold, the slide 1 2 which is connected to 
the electrical earth of the system connects the 
contact 1 4 to this earth, allowing the flow of 
cunrent to the light 1 6, if the time lag circuit 
connected in series between the contact 1 4 

125 and the light 1 6 allows the passage of a 
sufficient current to illuminate the waming 
light. 

The time lag circuit is shown inside a frame 
drawn in broken line and designated by the 
1 30 reference numeral 1 8 in the drawing. As will 
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be seen, it is simply connected In series In a 
conductor which extends between the contact 
1 4 for detecting the threshold and the warn- 
ing light 16 on the vehicle dashboard. No 
5 additional conductor is necessary to allow the 
installation of this delayed-action device in a 
warning circuit. 

The delayed^ction device essentially com- 
prises a capacitor C in series with a resistor 

10 R1 through which it may charge, the arrange- 
ment being connected between the terminals 
A and B of the delayed-action device (input 
terminal connected to the contact 14 and 
output terminal connected to the warning 

15 light 16). 

A thyristor TH is connected in parallel with 
the series connected resistor R1 and capacitor 
C, the thyristor strictly speaking constituting a 
circuit for initiating the warning since. If the 

20 slide 12 connects the contact 14 to earth and 
if the thyristor is rendered conducting, the 
warning light 16 is connected to earth 
through the intermediary of the thyristor and 
may become illuminated. The function of the 

25 time lag circuit is to initiate conduction of the 
thyristor TH at the end of a predetermined 
time after the slide 1 2 has touched the con- 
tact 14. 

The delayed-action device also comprises a 

30 Zener diode connected between the common 
point of the capacitor C and the resistor R1 
and the gate of the thyristor TH. Also con- 
nected between the gate and the input termi- 
nal A is a gate leakage resistor R2. If the 

35 voltage at the terminals of the capacitor is less 
than the nominal voltage of the Zener diode, 
the latter remains blocked and virtually no 
cunrent reaches the gate of the thyristor. If, on 
the contrary, the voltage of the capacitor is 

40 greater than the voltage of the Zener diode, 
the latter is rendered conducting and excites 
the gate of the thyristor TH which is thus 
initiated, i.e. rendered conductive. 
Located between the terminals A and B of 

45 the delayed-action device and thus in parallel 
with the initiating thyristor TH is a resistor R3 
the function of which is to allow the discharge 
of the capacitor C when the thyristor Is not 
conducting and when the contact for detect- 

50 ing the minimum threshold of liquid is open. 
A diode D is located in parallel with the 
resistor R1 so that the discharge of the capac^ 
iter takes place through the diode D into the 
resistor R3 under the conditions which have 

55 been mentioned. The resistor R3 has an 
ohmic value which is substantially less than 
that of the resistor R1 in order that discharg- 
ing takes place more quickly than charging 
and consequentiy that each opening of the 

60 contact between the slide 1 2 and the contact 
14 discharges the capacitor C quickly and 
allows the delayed-action device to begin a 
new time lag as soon as the slide 1 2 once 
more touches the contact 14. However, the 

65 value of the resistor R3 should not be too 



'low, since it is in series with the warning light 
'16 and the contact 14. Consequently, if the 
•slide 1 2 touches the contact 1 4 and earths 
the latter, a current passes through the light 

70 1 6 and the resistor R3 even if the thyristor is 
not conducting. It is necessary that this cur- 
rent Is sufficientiy limited so as not to cause 
any illumination of the light, illumination tak- 
ing place solely from the time when the 

75 thyristor TH becomes conducting. 

The device according to the invention oper- 
ates in the following manner 

From an instant when the slide 12 touches 
the contact 14, the capacitor C charges 

80 through the resistor R1 and the warning light 
1 6 which is connected to the battery. 

When the voltage at the terminals of the 
capacitor exceeds the nominal voltage of the 
Zener diode Z, the thyristor becomes conduct- 

85 ing. The light is illuminated and indicates to 
the driver the fact that his tank is inadequately 
filled. The duration of the time lag is chosen 
to be equal to several seconds or several 
dozen seconds as desired by a suitable choice 

90 of the resistor R1 and capacitor C. This dura- 
tion should be sufficient to eliminate response 
to temporary earthing of the contact 14 for 
example when the liquid in the tank moves 
when the vehicle comers. 

95 If contact is broken between the slide 1 2 
and contact 1 4, the capacitor is discharged 
through D then the thyristor TH in parallel 
with the resistor R3. There is no longer any 
voltage at the gate of thyristor TH, but the 
100 thyristor nevertheless remains conducting as 
long as the current whlc^ passes through it is 
greater that its sustaining current 

If, on the contrary, before the end of the 
time lag, the slide 1 2 is no longer touching 
105 the contact 1 4, the thyristor TH not having 
been initiated since the voltage of the capaci- 
tor has not exceeded the voltage of the Zener 
diode Z, there is no illumination of the warn- 
ing light. The capacitor C discharges fiairly 
110 quickly through R3 in order to return the 

circuit to Its initial state, unless the opening of 
the contact is extremely brief and recloses, in 
which case the capacitor C retains a certain 
charge and continues this charging through 
1 1 5 R1 until the thyristor TH is initiated. 

CLAIMS 

1 . A delayed-action warning control cir- 
cuit, in particular of a type intended to be 

1 20 connected in series with a warning device and 
a contact for detecting a threshold level of a 
liquid, characterised in that the control circuit 
comprises a capacitor connected in series with 
a resistor between two terminals, and control 

1 25 means responsive to the voltage across the 
capacitor to short circuit the said terminals in 
the event of the said voltage exceeding a 
predetermined value. 

2. A delayed-action warning control circuit 
1 30 according to Claim 1 , characterised in that a 



3 



GB2047495A 3 



discharge path is provided for the capacitor 
such that the capacitor discharges at a rate 
which is faster than the rate at which the 
capacitor is charged through said resistor. 
5 3. A delayed-action warning control circuit 
according to Claim 2, characterised in that the 
discharge path comprises a diode connected 
in parallel with the resistor and a further < 
resistor of a lower ohmic value than said 
1 0 resistor, the further resistor being connected 
between said terminals. 

4. A delayed-action warning control ctrcuH 
according to any one of Claims 1 to 3, 
characterised in that the control means com- 

1 5 prise a thyristor connected between said ter- 
minals. 

5. A delayed-action warning control cir- 
cuit, according to Claim 4, characterised in 
that the control means also comprises a Zener 

20 diode connected between the common point 
of the capacitor and said resistor and the gate 
of the thyristor. 

6. A delayed-action warning control circuit 
according to Claim 4 or 5, characterised in 

25 that a resistor is provided between the gate of 
the thyristor and one of said terminals. 

7. A delayed-action warning control circuit 
substantially as hereinbefore described with 
reference to the accompanying drawing. 
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